The Punicaceae plant, Punica granatum LINN. (pomegranate in English), is widely distributed in Middle East, extending throughout the Mediterranean, eastward to China and India, and on the Southwest American countries, etc. The bark and roots of P. granatum are believed to have anthelmintic and vermifuge properties in Ayurvedic medicinal system. From India, Tunisia, and Guatemala, the dried peels are decocted in water and employed both internally and externally for numerous problems demanding astringent and/or germicides, especially for aphthae, diarrhea, and ulcers. The mixtures of pomegrantae seed, juice, and peel products paradoxically have been reported not only to prevent abortion but also conception. In Unani medicinal system, the flower parts serve as a remedy for diabetes mellitus.
duction of cellular apoptosis. In the case of liver, the biological effects of TNF-a have been implicated in hepatic injury induced by hepatic toxins, ischemia/reperfusion, vital hepatitis, and alcohol. [26] [27] [28] Therefore, TNF-a is considered to be an important target in research to discover anti-inflammatory and hepatoprotective agents. On the basis of above-mentioned concept, we investigated protective constituents from naturally occurring products on TNF-a-induced cell death in L929 cells, a TNF-a-sensitive cell line. 29) Previously, we have reported the isolation and structure elucidation of several constituents from Piper chaba 30) and Boesenbergia rotunda 31) with inhibitory effect on TNF-a/actinomycin D-induced cytotoxicity in L929 cells. By bioassay-guided separation, a new taraxastane-type triterpene, punicanolic acid (1), was isolated from the active fraction (ethyl acetate-soluble fraction) together with four triterpenes (2) (3) (4) (5) , two galloyl glucoses (6, 7), two flavones (8, 9) , and b-sitosterol. This paper deals with the isolation and structure elucidation of a new triterpene (1) and the effects of the constituents from this herbal medicine on TNF-a inhibitory activity.
The flowers of P. granatum (purchased in Urumqi, Xinjiang province, China) were extracted with methanol to give a methanolic extract (59.8% from the dried flowers). As shown in Table 1 , the methanolic extract was found to inhibit TNF-a-induced cytotoxicity in L929 cells (inhibition: 44.4Ϯ1.1% at 100 mg/ml). Fig. 1 . Consequently, the stereostructure of 1 was determined to be 3b,20a-dihydroxytaraxastane-28-oic acid.
Effects of the Constituents on TNF-a a-Induced Cytotoxicity in L929 Cells To clarify the active constituents, we examined the effects of the constituents from P. granatum on TNF-a-induced cytotoxicity in L929 cells. As shown in Table 3 (8, 30 .7Ϯ0.4%), were found to show inhibitory activity, which were stronger than those of piperine (10.6Ϯ0.9% at 30 mM). 30, 43) This evidence indicated that those constituents were found to decrease in the sensitivity of L929 cells to TNF-a. Many compounds, which inhibit cell death by production on TNF-a have been reported, 9, 44, 45) but there are few reports about compounds which selectively reduce the sensitivity of L929 cells to TNF-a.
Experimental
The following instruments were used to obtain physical data: melting points, Yanaco micro-melting point apparatus MP-500D (values are uncorrected); specific rotations, Horiba SEPA-300 digital polarimeter (lϭ5 cm); IR spectra, Shimadzu FTIR-8100 spectrometer; EI-MS and high-resolution MS, JEOL JMS-GCMATE mass spectrometer; 1 H-NMR spectra, JEOL JNM-ECA600 (600 MHz) and JNM-ECS400 (400 MHz) spectrometer; 13 C-NMR spectra, JEOL JNM-ECA600 (150 MHz) and JNM-ECS400 (100 MHz) spectrometer with tetramethylsilane as an internal standard; and HPLC detector, Shimadzu RID-6A refractive index and SPD-10Avp UV-VIS detectors.
The following experimental conditions were used for chromatography: ordinary-phase silica gel column chromatography, Silica Gel 60N (Kanto Chemical, Co., Inc., spherical, neutral, 63-210 mM); reverse-phase silica gel Inhibitory Effect on TNF-a a-Induced Cytotoxicity in L929 Cells Inhibitory effect on TNF-a-induced cell death in L929 cells was assayed by the method described in our previous report with slight modification. 30, 31) Briefly, a suspension of 1ϫ10 4 cells [obtained from Dainippon Pharmaceutical (Osaka, Japan)] in 100 ml of minimum essential medium Eagle supplemented with 1% non-essential amino acid solution (Invitrogen), fetal calf serum (FCS, 10%), penicillin G (100 units/ml), and streptomycin (100 mg/ml) was incubated in a 96-well microplate. After 20 h of incubation in the medium containing TNF-a (1 ng/ml) with or without a test sample, the viability of the cells was assessed by the MTT colorimetric assay. Piperine was obtained from the fruit of Piper chaba, which was described previously. 30, 43) Silybin was purchased from Funakoshi Co., Ltd. (Tokyo, Japan). Each test sample was dissolved in DMSO, and the solution was added to the medium (final DMSO concentration was 0.5%).
Statistics Values were expressed as meansϮS.E.M. One-way analysis of variance (ANOVA) followed by Dunnett's test was used for statistical analysis. Probability (p) values less than 0.05 were considered significant.
